
 
 

 

DRAFT 

REGIONAL WASTEWATER 
TREATMENT CONSOLIDATION STUDY 

Technical Memorandum 2: 

Condition Assessment 

B&V PROJECT NO. 198910  

PREPARED FOR 

Naugatuck Valley Council of Governments 
 

21 November 2018 

 

 

©
B

la
c
k 

&
 V

e
a
tc

h
 H

o
ld

in
g

 C
o

m
p
a

n
y 

2
0

12
. 

A
ll 

ri
g

h
ts

 r
e
se

rv
e
d
. 

®

®



Naugatuck Valley Council of Governments  B&V Project 198910 
Wastewater Regionalization Study  B&V File 44.0010 
TM No. 2 ɀ Condition Assessment  

i 
 

Table of Contents 
1.0 PURPOSE AND BACKGROUND .................................................................... 1 

2.0 DERBY WASTEWATER FACILITIES ASSESSMENT ........................................... 2 

2.1 Description of Existing Facilities ς Derby Water Pollution Control 

Facility  ............................................................................................................................ 2 

2.2 Description of Existing Facilities ς Derby Wastewater Collection 

System  .......................................................................................................................... 10 

2.3 Description of Existing Facilities ς Derby Wastewater Pumping Stations ........ 10 

2.4 Capital Project Needs to 2040 Under Base Case .............................................. 11 

2.5 Projected Capital Expenditures ς 2040 Base Case ............................................ 14 

3.0 ANSONIA WASTEWATER FACILITIES ASSESSMENT ..................................... 15 

3.1 Description of Existing Facilities ς Ansonia Water Pollution Control 

Facility  .......................................................................................................................... 15 

3.2 Description of Existing Facilities ς Ansonia Wastewater Collection 

System  .......................................................................................................................... 21 

3.3 Description of Existing Facilities ς Ansonia Wastewater Pumping 

Stations ......................................................................................................................... 21 

3.4 Capital Project Needs to 2040 Under Base Case .............................................. 22 

3.5 Projected Capital Expenditures ς 2040 Base Case ............................................ 22 

4.0 SEYMOUR WASTEWATER FACILITIES ASSESSMENT ................................... 24 

4.1 Description of Existing Facilities ς Seymour Water Pollution Control 

Facility  .......................................................................................................................... 24 

4.2 Description of Existing Facilities ς Seymour Wastewater Collection 

System  .......................................................................................................................... 29 

4.3 Description of Existing Facilities ς Seymour Wastewater Pumping 

Stations ......................................................................................................................... 29 

4.4 Capital Project Needs to 2040 Under Base Case .............................................. 30 

4.5 Projected Capital Expenditures ς 2040 Base Case ............................................ 31 

5.0 BEACON FALLS WASTEWATER FACILITIES ASSESSMENT ............................. 32 

5.1 Description of Existing Facilities ς Beacon Falls Water Pollution Control 

Facility  .......................................................................................................................... 32 

5.2 Description of Existing Facilities ς Beacon Falls Wastewater Collection 

System  .......................................................................................................................... 37 

5.3 Description of Existing Facilities ς Beacon Falls Wastewater Pumping 

Stations ......................................................................................................................... 37 

5.4 Capital Project Needs to 2040 Under Base Case .............................................. 38 



Naugatuck Valley Council of Governments  B&V Project 198910 
Wastewater Regionalization Study  B&V File 44.0010 
TM No. 2 ɀ Condition Assessment  

ii  
 

 

5.5 Projected Capital Expenditures ς 2040 Base Case ............................................ 39 

6.0 NAUGATUCK WASTEWATER FACILITIES ASSESSMENT ............................... 40 

6.1 Description of Existing Facilities ς Naugatuck Water Pollution Control 

Facility  .......................................................................................................................... 40 

6.2 Description of Existing Facilities ς Naugatuck Wastewater Collection 

System  .......................................................................................................................... 44 

6.3 Description of Existing Facilities ς Naugatuck Wastewater Pumping 

Stations ......................................................................................................................... 45 

6.4 Capital Project Needs to 2040 Under Base Case .............................................. 45 

6.5 Projected Capital Expenditures ς 2040 Base Case ............................................ 46 

 

Appendices 
Appendix A: Projected Derby Capital Expenditures to 2040 Under Base Case .......... A-1 

Appendix B: Projected Ansonia Capital Expenditures to 2040 Under Base Case ....... B-1 

Appendix C: Projected Seymour Capital Expenditures to 2040 Under Base Case ....... C-1 

Appendix D: Projected Beacon Falls Capital Expenditures to 2040 Under Base 

Case  .............................................................................................................. D-1 

Appendix E: Projected Naugatuck Capital Expenditures to 2040 Under Base 

Case  ............................................................................................................... E-1 

 

 



Naugatuck Valley Council of Governments  B&V Project 198910 
Wastewater Regionalization Study  B&V File 44.0010 
TM No. 2 ɀ Condition Assessment   
 

November 21, 2018  
DRAFT 1 of 46  

1.0 PURPOSE AND BACKGROUND 
The purpose of this technical memorandum is to provide a high-level summary of the condition of 
existing wastewater treatment and collection system facilities of the five communities participating 
in this wastewater regionalization study. Information used in this assessment will include review of 
existing facilities plans and other reports, interviews with knowledgeable wastewater operations 
and management professionals in the five communities, and site visits by Black & Veatch engineers. 
 
This report will discuss planning-level capital costs to upgrade the five treatment plants and their 
associated collection systems to meet current regulations, remove excessive I/I, and extend the life 
of the systems for the 20-year planning study horizon. Where capital costs to upgrade the 
wastewater facilities are available from previous work performed by the communities, these will 
ÁÌÓÏ ÂÅ ÉÎÃÌÕÄÅÄȢ Ȭ0ÌÁÃÅÈÏÌÄÅÒȭ ÔÙÐÅ ÅÓÔÉÍÁÔÅÓ ×ÉÌÌ ÂÅ ÁÓÓÉÇÎÅÄ ×ÈÅÒÅ ÃÁÐÉÔÁÌ ÃÏÓÔÓ ÁÒÅ ÎÏÔ ÁÖÁilable, 
and where available capital cost projections do not cover the entire planning period, through 2040. 
 
This technical memorandum is intended to establish baseline conditions for wastewater treatment 
infrastructure in each of the five wastewater treatment communities in the NVCOG Wastewater 
Regionalization Study. The baseline conditions should reflect the budgetary level capital costs of 
infrastructure improvements that would need to be made during the planning period (through 
2040), with  no further regionalization implemented. This includes capital expenditures that would 
be required to replace aging infrastructure, to meet regulatory requirements, and to accommodate 
flow increases due to anticipated population increases within the service areas of the five 
communities. 
 
During Phase 2 of this Wastewater Regionalization Study, the infrastructure needs and related cost 
projections associated with this Base Case scenario (no regionalization) will be reviewed, analyzed 
and updated further with more detail and with additional input from the communities. The Base 
Case for each of the communities then will be compared to the various regionalization alternatives 
under consideration. 
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2.0 DERBY WASTEWATER FACILITIES ASSESSMENT 

2.1 DESCRIPTION OF EXISTING FACILITIES ς DERBY WATER POLLUTION 
CONTROL FACILITY 

The City of Derby water pollution control facility (WPCF), which discharges to the Housatonic River, 

was built in 1964. The plant was upgraded to secondary treatment in 1973. Limited upgrades 

undertaken since the 1973 upgrade include: sludge handing facilities (1986); a mechanical upgrade 

of the influent pump station and replacement of screenings/grinder (1996); electrical upgrade of 

the influent pumping station (1996); and new aeration system fine bubble diffusers (1997).  

The most recent significant construction project (1998) included: electrical upgrades, replacing the 

main influent pumps, repairs to the grit basins, repairs to the primary settling tanks, modifications 

to the aeration basins aeration system, mechanical upgrade of the secondary clarifiers, a new bulk 

storage facility for sodium hypochlorite, and a new sodium bisulfate feed facility. 

The WPCF serves approximately 95% of the residents of the City of Derby, plus a small portion of 

Orange that includes approximately 144 units in Fieldstone Village. The plant is a conventional 

secondary treatment plant designed for nitrogen removal via a Modified Ludzack-Ettinger (MLE) 

process configuration. Seasonal disinfection is provided by hypochlorite addition. Since the plant 

discharges directly to the Housatonic River, there is currently no permit limit for phosphorus 

ɉÕÎÌÉËÅ ÆÏÒ 70#&ȭÓ ÄÉÓÃÈÁÒÇÉÎÇ ÔÏ ÔÈÅ .ÁÕÇÁÔÕÃË 2ÉÖÅÒɊȢ 

Primary sludge and thickened waste activated sludge (WAS) are dewatered onsite, with the sludge 

cake trucked offsite for further treatment by incineration and ash disposal. 

Black & Veatch reviewed the available drawings of the treatment plant, and the most recent 

Wastewater Facilities Planning Study (Weston & Sampson, March 2014). That facilities plan 

included an evaluation of the existing wastewater treatment plant and collection system, and 

developed a capital expenditures plan to address major anticipated upgrades required over a 20-

year planning period. That study also looked at regionalization opportunities with other local 

communities.  

Black & Veatch also visited the Derby WPCF on July 12, 2018, accompanied by Derby plant 

supervisor Lindsay King. A follow-up discussion at the plant site also included Jack Walsh (WPCA 

chairman) and Carmen DiCenso (ÔÈÅ #ÉÔÙȭÓ economic development liaison). 

0ÅÁË ÆÌÏ× ÔÏ ÔÈÅ ÐÌÁÎÔ ÉÓ ÌÉÍÉÔÅÄ ÔÏ ÁÐÐÒÏØÉÍÁÔÅÌÙ ρπȢπ -'$ȟ ÂÁÓÅÄ ÏÎ ÔÈÅ ÃÁÐÁÃÉÔÙ ÏÆ ÔÈÅ ÐÌÁÎÔȭÓ 

influent pump station. However, Derby has noted in the past that actual peak flow from the 

collection system may be up to 13 MGD. (This is documented in minutes of meeting with CT DEP on 

August 10, 2010, in Appendix H of the Facilities Planning Study.) 

Overall, the treatment plant is very old, and in need of a major overhaul, or possibly a near-

complete replacement of almost all major systems. The plant is difficult to operate, creating 

extraordinar ily challenging working conditions for plant operations staff and impacting effluent 

quality. 

The existing WPCF process configuration is described in Section 9.4 of the 2014 Wastewater 

Facilities Planning Study. An evaluation of the condition of each major system of the plant follows, 
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based on a review of existing reports, observation of the facilities and discussions with WPCA staff. 

1. Influent Trash Racks . Flow enters the plant via two gravity sewer interceptors. Some 

screenings are captured with trash racks just upstream of the influent pumps on screens 

that are located several stories below-grade. The racks are cleaned manually and require 

manned entry into the inlet structure. The screenings are stored in bins within the inlet 

structure which are reportedly pulled up to grade when full. The inlet trash rack system is 

in poor condition in terms of process effectiveness, proper ventilation and safety, and 

should be corrected as a first priority. The lack of proper screens, grinders and grit removal 

upstream of the influent pumps results in additional wear and operating challenges for the 

pumps. A proper headworks should be provided upstream of influent pumping. However, 

lack of conceptual design makes it difficult to assess the footprint required for a properly 

functioning preliminary screenings facility. During follow-on study and design this should 

be investigated, along with the optimal (fine to medium) bar spacing that could be 

accommodated hydraulically. 

 

 

Figure 2-1 Derby Trash Racks 

2. Influent Pump S tation . The influent pump station has two pumps with long, problematic 

shafts (motors on upper level); and one pump with a close-coupled motor. The newer close-

coupled pump is the normal duty unit, because of issues with the other two extended shaft 

units. Due to age and problems at this facility, the influent pump station is in need of a major 

upgrade, and perhaps a complete replacement. All pumps, piping, valves and 
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controls need to be replaced at the influent pump station. This facility also needs to be able 

to handle peak flows from the collection system. 

 
Figure 2-2 Derby Influent Pumps with Extended Shafts 

3. Aerated Grit Chamber . Downstream of the pump station is a single aerated grit chamber, 

with no redundancy. Grit is removed from the tank using a clamshell bucket on an overhead 

monorail. The grit is discharged into an adjacent grit dumpster. The aerated grit tank is 

partially covered with a steel frame structure with a fiberglass canopy. Certain grating 

sections were compromised at the top of this structure. This arrangement is ineffective, 

difficult to operate and a safety concern as well. Overall, the grit system is in poor condition 

and needs to be completely replaced with an appropriate system that provides at a 

minimum, capability to bypass the grit removal system when extensive maintenance is 

required. 

 

Figure 2-3 Derby Grit Facility Overhead Clamshell Hoist 

4. Channel-Mounted Comminutor . Two channels direct flow from the grit chamber to the 

pri mary clarifiers. With a new headworks screening facility, as called for above, 
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the comminutors would no longer be required and therefore should be removed. This will 

allow for redundant channels to primary treatment. 

 

Figure 2-4 Derby Comminutor Channel 

 

5. Primary Clarifiers . The WPCF has two 90 ft. x 16 ft. x 10.5 ft. side water depth (SWD) 

rectangular primary settling tanks, which include chain-and-flight sludge collectors and 

tipping weir scum troughs. Due to the lack of proper headworks facilities, grit tends to 

collect in these clarifiers and cause operations challenges. It appears the plant has adequate 

primary clarifier capacity, at least under normal flows. One of the primary clarifiers was 

down for repair at the time of the site visit; the focus of the repair appeared to be the 

internal mechanism. Both clarifiers were constructed in 1964, and show some structural 

cracks due to their age and settlement. Complete replacement of the mechanisms at both 

clarifiers is recommended. These structures also need to be studied to determine the extent 

of repairs required. 

 

Two plunger pumps located in the operations building convey primary sludge to storage. 

 

Figure 2-5 Derby Primary Clarifiers 

6. Aeration Basins . The plant has three basins for activated sludge secondary treatment. Each 

basin is configured in two passes, each pass being 100 ft. x 20 ft. x 15 ft. SWD. 
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Basins No. 2 and 3 were modified in the 1998 upgrade to operate in an MLE process 

configuration for nitrogen removal (with the first two -thirds  of the first pass in each train 

being converted to an anoxic zone). The third basin, Basin No. 1, was left unmodified. 

Operations staff report that the two modified basins have provided sufficient capacity for 

plant wastewater flows. Based on issues discussed in the Facilities Plan, the aeration basin 

diffuser and blower system should be upgraded to improve overall energy efficiency, and 

for better DO control to optimize nitrogen removal. Additional investigation is required to 

confirm whether the existing off-line aeration basin needs to be upgraded. 

 

Figure 2-6 Derby MLE Basins 

 

7. Aeration Blowers . Process air to the aeration basins is provided from one variable speed 

positive displacement blower installed during the 1998 upgrade, and by an ABS variable-

speed turbo blower purchased by the City in 2010. The newer, high-speed turbo blower is 

located in the same room with sludge pumps, which raises concern since the sensitive 

electronic controls of turbo blowers can be impaired by the presence of hydrogen sulfide. 

 

Most of the blower system piping is outdated, and is leaking in several locations. The blower 

system should be updated at the same time that work in the aeration basins is being done in 

order to replace the aeration piping and to provide redundant blowers that are energy 

efficient. The blowers may need to be relocated to another building or in a new building if 

ventilation at the existing location cannot be positively corrected. 
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Figure 2-7 Derby Aeration Blowers 

8. Secondary Clarifiers . Secondary settling is accomplished in two 60 ft. dia. x 10 ft. SWD 

secondary clarifiers with draft tube type sludge removal mechanisms. With only two 

clarifiers there is no redundancy if one unit is out of service. Also, the flow split between the 

two is uneven. New mechanisms and improved internal baffling are recommended for both 

secondary clarifiers, as well as hydraulic modifications upstream to improve flow splitting 

upstream of the clarifiers. The operations and performance should be reviewed after these 

modifications are implemented, to assess whether additional capital improvements will be 

required. The secondary clarifiers are served by three variable-speed centrifugal RAS 

pumps, all located in a dry pit. 

 

Figure 2-8 Derby Secondary Clarifier 

9. Disinfection . The Derby WPCF provides seasonal disinfection (May-September) with  

sodium hypochlorite, fed via peristaltic metering pumps. There are two parallel chlorine 

contact basins. The Facilities Planning Study noted that this system has been functioning 

properly overall, but recommended modifications to improve operational flexibility and to 

optimize the chemical dose. Dechlorination is accomplished by feeding sodium bisulfite. 

Since the chlorination system was installed over 20 years ago, plans for its renewal should 

be included as part of the overall plant upgrade. 
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Figure 2-9 Derby Chlorine Contact Basins 

10. Sludge Processing and Disposal. Primary sludge is pumped manually to a sludge holding 

pit in front of the aerobic digesters. There are two rectangular aerobic digesters with coarse 

bubble diffusers, built in 1972 and located in a fiberglass enclosure with inadequate 

ventilation. Waste activated sludge (WAS) is thickened in a rotary drum thickener, located 

in the secondary control building. Thickened WAS is mixed with the primary sludge, and the 

mixed sludge is dewatered on a 1.5-meter gravity belt filter press, then trucked offsite by 

Synagro for further treatment and incineration. 

 

The two circular anaerobic digesters at the plant were built in 1964 and no longer function 

as digesters, but have been used for sludge storage. There are also two rectangular aerobic 

digesters at the plant with coarse bubble diffusers, built in 1972 and located in a fiberglass 

enclosure with inadequate ventilation. 

 

The Facilities Plan noted that the sludge processing equipment is over 30 years old, having 

served beyond the end of its useful life. That Plan recommended a complete upgrade of the 

sludge processing system, including rehabilit ation of the old digesters and providing new 

sludge dewatering facilities, including a sludge cake storage area. However, Black & Veatch 

believes that the size of this plant is too small to justify this level of capital expenditure for 

solids processing. Average annual flow for 2015-2017 was only 1.3 MGD. For a plant of this 

size, we believe a more appropriate solution (one we expect will be lower in life cycle cost 

and easier to operate) would be to store thickened liquid sludge onsite without dewatering, 

and to haul it offsite in liquid form, in tanker trucks.  

 

The approach we recommend would eliminate the need for: anaerobic digesters, aerobic 

digesters, sludge dewatering systems, sludge cake conveyance, and sludge cake storage and 

handling. Instead, all that would be required is WAS thickening, primary sludge thickening, 

thickened liquid sludge pumping, thickened liqui d sludge storage and tanker truck loading 

facilit ies. The liquid sludge storage facility would require mixing and the ability to decant. 
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Figure 2-10 Derby Former Anaerobic Digesters 

11. Electrical System . Most of the electrical equipment at the plant is over 30 years old. The 

plant upgÒÁÄÅ ÓÈÏÕÌÄ ÃÏÎÓÉÄÅÒ ÒÅÐÌÁÃÉÎÇ ÁÌÌ ÍÁÊÏÒ -##ȭÓ ÁÎÄ ÐÏ×ÅÒ ÁÎÄ ÌÉÇÈÔÉÎÇ ÐÁÎÅÌÓȢ 

 

12. Plant Controls and SCADA. The plant is largely operated in manual mode and does not 

have a functioning Supervisory Control and Data Acquisition (SCADA) system to monitor 

and control plant operations. A new SCADA system should be included as part of the plant 

upgrade. 

 

13. Odor Control . Odor control will be an increasingly important issue at the plant, especially 

ÉÎ ÖÉÅ× ÔÈÅ ÐÌÁÎÔȭÓ ÐÒÏØÉÍÉÔÙ ÔÏ ÔÈÅ $Ï×ÎÔÏ×Î ÁÒÅÁȟ ÁÎÄ ÁÎÔÉÃÉÐÁÔÅÄ ÄÅÖÅÌÏÐÍÅÎÔ ÏÎ Á ÓÉÔÅ 

adjacent to the plant. Odor control facilities must be included with the plant upgrade and be 

integrated with other systems, particularly the headworks, sludge processing areas and 

other areas that are sources of odorous air. 

 

14. General, Site -wide Observations . In addition to the condition assessment observations 

made related to specific systems, as noted above, there were also general observations 

made, related to the overall condition of the Derby WPCF. 

 

Significant concrete spalling and rebar corrosion are noticeable at some of the structures, 

particularly in the headworks area. Also, there were a number of noticeable safety hazards 

at the plant. These included: open, unprotected areas above liquid surfaces; solids 

accumulated in walking areas; and poor ventilation in confined space type areas that had to 

be entered regularly by plant staff for maintenance (including manually raked bar screens 

in a lower level space at the headworks). The plant water system is at the end of its useful 

life and should be replaced with the next major plant upgrade. 

The plant site is largely hemmed in with relatively little room to expand, especially with 

plans for development on adjacent property.  



Naugatuck Valley Council of Governments  B&V Project 198910 
Wastewater Regionalization Study  B&V File 44.0010 
TM No. 2 ɀ Condition Assessment   
 

November 21, 2018  
DRAFT 10 of 46  

2.2 DESCRIPTION OF EXISTING FACILITIES ς DERBY WASTEWATER COLLECTION 
SYSTEM 

The Derby wastewater collection system, which serves approximately 95% of the properties in the 

Cityȟ ÄÁÔÅÓ ÆÒÏÍ ÔÈÅ ÌÁÔÅ ρψππȭÓȢ 4ÈÅ ÔÏ×ÎȭÓ ÃÏÌÌÅÃÔÉÏÎ ÓÙÓÔÅÍ ÉÓ ÓÅÒÖÅÄ by two major interceptors: 

one serving the area on the west side of the Naugatuck River, and the other serving the area on the 

east side. The subareas are broken out and described further in Section 5 of the Facilities Plan. 

!ÃÃÏÒÄÉÎÇ ÔÏ $ÅÒÂÙȭÓ #ÏÌÌÅÃÔÉÏÎ System Capacity, Management, Operation & Maintenance (CMOM) 

Manual (November 2017), the Derby collection system has approximately 218,172 LF of gravity 

sewer and 6,770 LF of force main. Overall, sewer pipe sizes in the collection system range from 6-

inch to 24-inch. The system also includes four inverted siphons.  

From the Wastewater Facilities Planning Study, approximately 70% of the gravity sewers in the 

collection system consists of vitrified clay (VC) pipe. Based on a review of 20 years of television 

inspection tapes of existing sanitary sewers in Derby done by Weston & Sampson in 2012, 

representing approximately 45,600 LF of pipe, by far the more serious defects found in the system 

per foot were in the VC pipes (see Facilities Plan, section 5.1.3).  

The 2014 Facilities Plan identified significant infiltration and inflow (I/I) issues in the collection 

system. The Phase II Sewer System Evaluation Survey (SSES) (April 2016) investigated 11 

sewersheds or subareas of the wastewater collection system, utilizing television inspection, smoke 

testing, dye water testing, flow monitoring and other standard SSES techniques. Significant inflow 

was found in five of the subareas, and significant infiltration was found in eight of the 11 subareas. 

Of more than 160,000 LF of pipeline evaluated, approximately 16,000 LF were identified as 

candidates for cost-effective repair. A total of $5.4 M in specific improvement projects (2015 

dollars) was identified through the Survey, which also recommended additional investigations in 

the collection system and I/I removal on private property. Derby is committed to an ongoing I/I 

reduction program, in accordance with an ongoing Clean Water Act Consent Order with DEEP and 

USEPA (Docket No. CWA-AO-R01-FY16-02). As documented in a letter to CT DEEP on November 22, 

2016 related to the Consent Order, the City plans to spend an average of $270,000/year on I/I 

reduction over the next 15 years, to comply with the Order. 

In 2017, Derby replaced 2,000 LF of sewer mains on Emmet Avenue. Other recent work on the 

collection system included isolating catch basins with indirect connections to the sewer system and 

replacing manhole covers. However, much additional work remains to be performed to upgrade the 

collection system. 

A major upgrade/ rehabilitation of the downtown area (Route 34) of Derby is a state-funded 

project, with construction scheduled to begin in 2019. As part of this program, the roof drains and 

sump pump systems at 37 buildings in the downtown area will be separated and re-connected to a 

new storm water drainage system that will be constructed as part of the roadway rehabilitation 

project. 

2.3 DESCRIPTION OF EXISTING FACILITIES ς DERBY WASTEWATER PUMPING 
STATIONS 

The Derby wastewater collection system has four pumping stations. These are described in Section 

6 of the 2014 Facilities Planning Study, and are: 
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1. South Division Street PS ɀ The upgrade to this pump station has been completed. 

2. Burtville Avenue PS ɀ The upgrade to this pump station has been completed. 

3. Roosevelt Drive PS ɀ Replacement of this pump station is under construction, scheduled to 

be completed in May 2019, at a budgeted cost of $7.4M. 

4. Patty Ann Terrace PS ɀ This pump station, which was noted as deficient in the 2014 

Facilities Planning Study, has been recently replaced by a new pump station. 

The pumping stations are monitored through two inspections that occur each week. Each station 

has an alarm, which is transmitted by telemetry system to a pager. To date, these pump stations 

have not been on a SCADA system. The plan to add a new facility, the East Derby Pump Station, was 

recommended at the time of the 2014 Facilities Planning Study. However, Derby WPCA no longer 

considers this project, which was intended to eliminate a problematic siphon under the Naugatuck 

River, to be necessary. Therefore, following completion of the Roosevelt Drive Pump Station in 

2019 there are no planned capital projects related to the wastewater pumping stations. 

2.4 CAPITAL PROJECT NEEDS TO 2040 UNDER BASE CASE 
This section summarizes the capital upgrades and improvements that would be needed for Derby 

to meet system needs throughout the planning period (to 2040), without regionalization.  

The 2014 Facilities Planning Study developed a recommended plan for capital improvements over a 

20-year planning period, summarized in Table 11-1 of that study. Derby WPCA officials updated 

items on that table related to projected collection system and WPCF capital improvements as part 

of the referendum passed in 2014. 

2.4.1 Capital Projects to 2040 ς Derby Water Pollution Control Facility 

"ÁÓÅÄ ÏÎ "ÌÁÃË Ǫ 6ÅÁÔÃÈȭÓ ÒÅÖÉÅ× ÏÆ ÔÈÅ ÅØÉÓÔÉÎÇ ÆÁÃÉÌÉÔÉÅÓ ÁÔ $ÅÒÂÙȟ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÓÕÍÍÁÒÉÚÅÓ ÔÈÅ 

improvements that we believe should be made at the WPCF. In view of the age and condition of the 

existing facilities, we believe that under the base case scenario (no regionalization for Derby), these 

improvements should be implemented in a single major plant upgrade. That upgrade should 

include the following components: 

1. Replacement of the existing headworks, to provide a reliable medium- or fine-screening 

facility upstream of the influent pump station. 

2. Replacement/ upgrade of the grit removal facility. 

3. Complete mechanical and electrical upgrade of the influent pump station, replacing all 

pumps, motors, valves, piping, controls, etc. A major upgrade to the building housing the 

pump station also will be required. 

4. Replacement of the existing primary clarifier mechanisms, which are beyond their useful 

life. The concrete tanks also need to be carefully reviewed in light of cracks in these 

structures, to assess the extent and cost of repairs required. 

5. Complete mechanical upgrade of the sludge transfer pumping systems, including primary 

and secondary sludge pumping, thickened sludge pumping, and primary sludge grinders. 
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6. Simplify the sludge processing arrangement. Provide thickening for primary sludge and for 

waste activated sludge; and then store the thickened liquid sludges onsite, to be trucked 

offsite for dewatering and incineration. This approach would eliminate the need for 

anaerobic digestion, aerobic digestion, sludge dewatering and sludge cake transfer/ storage 

facilities onsite. This is a more cost-effective solution for a relatively small plant of this size, 

and would be simpler to operate and maintain. 

7. Upgrade the site-wide electrical system, and provide a full plant SCADA upgrade. This would 

provide several operational advantages, such as allowing automatic or remote activation to 

switch to step-feed mode during wet weather events (as opposed to the current situation, 

which requires local manual switching). 

8. An upgrade (as opposed to a total replacement) of the main operations building. 

9. A full process upgrade of the secondary treatment system, to optimize performance of the 

BNR system and to improve energy efficiency. This would include adding additional high 

efficiency blowers and aeration distribution system, improving segregation and air supply 

to the blowers, replacing the RAS pumps, and hydraulic modifications to improve flow spit 

to the secondary clarifiers.  

10. The secondary clarifier mechanisms and internal baffles need to be replaced. Surface 

loading rates are high at current and future peak day and peak hour hydraulic loading rates, 

and the relatively shallow depths of the clarifiers (10 ft SWD) do not provide a great deal of 

operating cushion to protect the sludge blanket from being scoured during peak flows. It 

may be possible to mitigate this without adding a third clarifier by implementing other 

modifications, for example by adding sludge blanket baffles within the clarifiers. This will 

need to be confirmed with additional study of the clarifiers. 

11. The plant water system should be replaced.  

12. Other plant systems including disinfection, dechlorination and odor control, should be 

upgraded. 

13. We do not see a justification for implementing a membrane-based treatment system in the 

future, as was suggested for a future Phase 3 Upgrade package, in the Facilities Planning 

Study. For this size facility, with the effluent limitations anticipated for the future, we 

believe the best long-term plan will be to stay with an activated sludge BNR-type system 

with conventional clarifiers. This will also be easier to operate and will have lower O&M 

costs compared to a membrane-based treatment system. 

2.4.2 Alternative Sludge Processing Approach 

The strategy of eliminating sludge dewatering, as proposed above, could include modifying existing 

tankage or installing two new steel storage tanks: one for thickened primary sludge (TPS) and one 

for thickened waste activated sludge (TWAS). Plant personnel would pump the thickened sludges 

to the storage tanks daily; then the thickened sludges would be transferred to tanker trucks for 

hauling to the offsite merchant facility. 

Based on rough estimates of sludge produced at the Derby plant, it appears that two 40,000-gallon 

steel tanks, one for TPS and TWAS storage, would suffice.  The tanks should provide for 
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ÓÅÖÅÒÁÌ ÄÁÙÓȭ ×ÏÒÔÈ ÏÆ ÔÈÉÃËÅÎÅÄ ÓÌÕÄÇÅ ÓÔÏÒÁÇÅ ÉÎ ÔÈÅ ÅÖÅÎÔ ÏÆ ÁÎ ÉÎÔÅÒÒÕÐÔÉÏÎ ÉÎ ÔÈÅ ÈÁÕÌÉÎÇ 

schedule. 

If required, the temporary sludge storage tanks could be silo-type with conical bottoms to minimize 

concerns with sludge settling out.  They should also be covered to minimize the release of any odors 

that are produced during storage.  Any new tanks required would be anchored to new concrete 

pads, and could be located near the anaerobic digester tanks; however, other locations could be 

made to work as well.   

Storage tanks for the thickened sludges (TPS and TWAS) could be fed through new connections to 

the existing buried sludge lines.  Sludge loading pumps would be required to trÁÎÓÆÅÒ ÏÎÅ ÔÒÕÃËȭÓ 

worth of sludge (6,500 gallons).  These truck loading pumps would withdraw sludge through a 

connection at the bottom of the storage tanks.   

Due to the raw nature of the stored sludges, odors associated with hydrogen sulfide formation may 

be produced, particularly in the TPS storage tank. To minimize these odors, ferrous chloride could 

be metered into the two thickened sludge streams ahead of the storage tanks.  Odorous off-gases in 

the air spaces above the sludge liquid in the storage tanks could be treated by an activated carbon 

odor control system.  A similar activated carbon system would be used to treat off-gases that are 

produced as trucks are filled. 

2.4.3 Capital Projects to 2040 ς Derby Wastewater Collection System 

The following projects are scheduled for construction in 2019: 
 

1. Route 34 gravity sewer replacement; 

2. Hawthorne Avenue sewer lining and replacement; and 

3. Force main extension and replacement, associated with Roosevelt Drive Pumping Station 

improvements. 

 

The following projects that were included in Table 11-1 of the Facilities Planning Study have been 

deleted from the capital improvements program: 

1. McConney Grove sewer system extension; and 

2. Various planned development projects, including: Commerce Street/ Business Park, 

Hitchcock/ Hines, Derby Business Revitalization, HALO Project, and Derby Sterling Opera 

House. 

 

As noted in prior reports, collection system peak flows can reach up to 13 MGD. While some work 

has been undertaken in the collection system, additional work is required to provide a reliable 

system. Investigations and prioritization is needed to maximize reliability and benefit. 

2.4.4 Capital Projects to 2040 ς Derby Wastewater Pumping Stations 

The following projects that were included in Table 11-1 of the Facilities Planning Study have been 

completed (as of October 1, 2018): 

1. South Division Street Pumping Station improvements; 

2. Burtville Avenue Pumping Station improvements; and 
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3. Patty Ann Terrace Pumping Station improvements. 

 

The Roosevelt Drive Pumping Station improvements project, which was included in Table 11-1 of 

the Facilities Planning Study, is scheduled for construction in 2019. Therefore, the only pumping 

station project included in the Facilities Planning Study that is yet to be constructed is the proposed 

new Division Street Pump Station.  

2.5 PROJECTED CAPITAL EXPENDITURES ς 2040 BASE CASE 
Projected expenditures for the WPCF, the wastewater collection system, and the wastewater 

pumping stations have been addressed as part of this early planning study. Budgetary capital and 

operating costs associated with the base case scenario for Derby outlined in this section are 

provided in Appendix A of this report. Since no engineering design has been undertaken for these 

proposed upgrades, the costs provided in that appendix are for higher-level budgeting purposes 

only, and have been based on typical parametric considerations, i.e. dollars-per-gallon, taking into 

consideration the size and age of the facility as well as the overall constraints of the site. Operations 

and maintenance costs have been based on current operating cost information provided by the City. 
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3.0 ANSONIA WASTEWATER FACILITIES ASSESSMENT 

3.1 DESCRIPTION OF EXISTING FACILITIES ς ANSONIA WATER POLLUTION 
CONTROL FACILITY 

The Ansonia Water Pollution Control Facility (WPCF) was constructed as a primary treatment plant 

in 1968, and upgraded to secondary treatment in 1970. An extensive upgrade to the WPCF was 

completed in 2011. The WPCF serves approximately 98% of the residents of the City of Ansonia, a 

small portion of Derby, and minor sections of Seymour and Woodbridge. The plant is a secondary 

treatment plant in a four-stage Bardenpho process configuration for nitrogen removal, with 

oxidation ditch (carousel) aeration, and UV disinfection. The plant process also provides for 

seasonal phosphorus removal, to meet effluent requirements for discharge to the Naugatuck River. 

As part of the condition assessment of existing facilities, Black & Veatch reviewed the Preliminary 

Design Report (October 2006) and the design plans for the plant upgrade. Black & Veatch also 

visited the WPCF on July 12, 2018 accompanied by plant superintendent Brian Capozzi. An 

assessment of each major system of the plant follows, based on a review of existing reports, 

observation of the facilities and discussions with WPCA staff. 

1. Mechanical screening . The plant has only one mechanical bar screen, which was installed 

as part of the 2011 plant upgrade, along with the associated screenings process equipment. 

This is upstream of the influent pump station. There is also a second (manual) bar screen 

located at the lower level, which is more difficult to access. 

 

Figure 3-1 Ansonia Mechanical Bar Screen 

2. Influent Pump Station . 4ÈÅ ÐÌÁÎÔȭÓ ÉÎÆÌÕÅÎÔ ÐÕÍÐÉÎÇ ÓÔÁÔÉÏÎ ÈÁÓ Ô×Ï ÓÍÁller and two 

larger centrifugal pumps in a dry pit. All four pumps are new from the 2011 plant upgrade.  
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Figure 3-2 Ansonia Influent Pumps 

3. Vortex Grit Separation . The plant has a new covered vortex grit chamber and grit system, 

also from the 2011 plant upgrade. There are provisions to bypass flow around the grit 

chamber when maintenance is required. 

4. Primary Clarifiers . The chains and flights in the existing primary clarifiers were replaced 

during the 2011 upgrade. The clarifiers were full at the time of the visit, but appear to be in 

satisfactory condition based on staff input. 

 

 

Figure 3-3 Ansonia Primary Clarifiers 

5. Primary Sludge Pumps . The primary sludge pumps are air-driven diaphragm pumps, in a 

4+1 arrangement. Pumps are FLSmidth slurry pumps, which are unusual in this type of 

application; those pumps are typically found in mineral slurry applications in the 
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mining and minerals industries, rather than for domestic wastewater sludge. It was 

reported that these are high-maintenance items, and that the ball checks need to be 

replaced relatively frequently. Without a high amount of maintenance for this system, these 

pumps would be unreliable. Ansonia is considering replacing these pumps with a pump 

more commonly used in primary sludge pumping applications. 

 

Figure 3-4 Ansonia Sludge Pumps 

6. BNR Secondary Treatment . The secondary treatment system features 2-stage anoxic 

zones, as well as first and second stage aeration. The old aeration basins were modified to 

become first stage anoxic zones. There appears to be some structural damage showing at 

these older tanks, including some cracks at the top of the walls.  

The first stage of aeration is accomplished by two oxidation ditch (carousel or racetrack 

type) aeration basins operated in parallel, which were installed during the 2011 upgrade. 

Orientation of one of the ditches appears to be backwards relative to what it should be, and 

as a result there may be some short-circuiting. Since the plant is operating below its design 

capacity, this does not appear to be a problem at this time. However, it could become an 

issue if plant flows increase to the point where they approach ÔÈÅ ÐÌÁÎÔȭÓ ÄÅÓÉÇÎ ÃÁÐÁÃÉÔÙȢ 

Former rectangular secondary clarifiers were modified to become second stage aeration 

and second stage anoxic basins. New blowers and diffusers were installed for the second 

stage aeration system. 




























































